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PROBLEM TO BE SOLVED: To lessen bad connections by 
increasing the adhesiveness between a conductor of an inner layer 
circuit and a conductor of a through connection hole or non- 
through connection hole. 

SOLUTION: Inner layer circuits 3a, 3b are formed on an upper and a 
lower face of a copper clad laminate 2, and then a primer layer 4, an 
insulating resin layer 5, and an adhesive layer 6 are formed. A non- 
through hole 7 is made by casting laser beam light and a through 
hole 8 is made by drilling. The laminate is dipped in an aqueous 
solution of PH4-9 including ethylenediaminetetraacetic acid and 
then is put into an electroless plating process. A plating liquid in the 
electroless plating process is mixed with formalin (37% to the liquid) 
of the density of 3.5ml/l or above. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




CLAIMS 



[Claim 1] It has a inner layer circuit and an outer layer circuit and is immersed in the water solution of PHs 4-9 
which contain ethylenediaminetetraacetic acid in front of said nonelectrolytic plating down stream processing in the 
manufacture approach of the multilayer printed wiring board which forms an interface connection hole or a non- 
interface connection hole by performing nonelectrolytic plating processing to a through hole or a non-through hole, 
and they are 3.5 ml/l to the plating liquid of nonelectrolytic plating down stream processing. The manufacture 
approach of the multilayer printed wiring board characterized by mixing the above formalin. 
[Claim 2] The manufacture approach of the multilayer printed wiring board characterized by having added the 
surfactant in the processing liquid of ethylenediaminetetraacetic acid, and making processing liquid into 40-60 
degrees C in the manufacture approach of a multilayer printed wiring board according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Held of the Invention] This invention relates to the manufacture approach of the connection of a inner layer circuit 
and an outer layer circuit through the connection or interface connection hole of a inner layer circuit and an outer 
layer circuit especially through a non-interface connection hole about the approach of manufacturing the multilayer 
printed wiring board which has a non-interface connection hole or an interface connection hole with an additive 
process. 
[0002] 

[Description of the Prior Art] Generally, in manufacturing this kind of multilayer printed wiring board with an additive 
process, after punching a non-through hole and a through hole, with nonelectrolytic plating, the outer layer circuit, 
the non-interface connection hole, and the interface connection hole were formed, and it has connected the inner 
layer circuit and the outer layer circuit through an interface connection hole and a non-interface connection hole. 
Although split-face-ized processing of the adhesives layer formed in the substrate and neutralization processing are 
performed in this additive process in order that the conductor which deposits with nonelectrolytic plating may form 
in the front face of a substrate with sufficient adhesion, processing which removes the adhesives residue generated 
by these processings is performed in front of down stream processing of nonelectrolytic plating. For this reason, an 
oxide skin is generated by the front face of the conductor of a inner layer circuit exposed to the through hole or the 
non-through hole in case it moves between the time of rinsing performed among these processings, or a processing 
tub. Thus, since this oxide skin will change to metal oxide, such as copper oxide, and will form an oxide skin with this 
thick in case nonelectrolytic plating is processed if an oxide skin is generated, adhesion with the conductor which 
forms the front face, interface connection hole, or non-interface connection hole of a conductor of a inner layer 
circuit falls. 

[0003] Therefore, in order to raise adhesion with the conductor which forms the front face, interface connection 
hole, or non-interface connection hole of a conductor of a inner layer circuit and to reduce a faulty connection, it is 
necessary to remove the oxide skin formed in the front face of the inner layer circuit exposed to the through hole 
or the non-through hole. In the former, after performing software etching, carrying out activation with a dilute- 
surfuric-acid solution with an ammonium persulfate solution, and being immersed in the liquid of the presentation 
excluding formalin from the non-electrolytic copper plating liquid containing the cyanides used for non-electrolytic 
copper plating processing for several minutes in ordinary temperature, nonelectrolytic plating processing is 
performed. The fall of the adhesion by the oxide skin is lost without an oxide skin being again generated by rinsing, 
since it does not have a bad influence on the property of plating even if it processes with nonelectrolytic plating 
liquid next, without performing rinsing which cyanides has a metal and a chelate effect, and the oxide skin of the 
front face of the conductor of a inner layer circuit is removed for this reason, and forms an oxide skin. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in processing with the liquid of the presentation excluding 
formalin from the non-electrolytic copper plating liquid containing cyanides, in order that the palladium which is the 
plating catalyst given to the wall surface of a non-through hole or a through hole might react to removal and 
coincidence of the oxide skin of the front face of a inner layer circuit with cyanogen and might dissolve in them, 
there was a fault that the amount of deposits of copper plating of a non-through hole or a through hole fell, on the 
occasion of processing of non-electrolytic copper plating, moreover, cyanides — a harmful matter sake work 
environment — or there was a problem in waste fluid processing etc. 

[0005] Therefore, the place which this invention is made in view of the above-mentioned conventional problem, and 
is made into the purpose is to offer the manufacture approach of a multilayer printed wiring board of having raised 
adhesion with the conductor of the conductor of a inner layer circuit, an interface connection hole, or a non- 
interface connection hole, and having aimed at reduction of a faulty connection. 
[0006] 

[Means for Solving the Problem] In order to attain this purpose, the manufacture approach of the multilayer printed 
wiring board concerning this invention It sets to the manufacture approach of the multilayer printed wiring board 
which forms the non-interface connection hole which connects a inner layer circuit and an outer layer circuit to the 
non-through hole punched by the laser beam by nonelectrolytic plating processing, and is 
ethylenediaminetetraacetic acid (EDTA is called hereafter.) before said nonelectrolytic plating down stream 
processing. The process immersed in the water solution of included PHs 4-9 is established, and the plating liquid of 
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nonelectrolytic plating down stream processing is made to mix 3.5 or more ml/I of formalin of 37% of concentration. 
EDTA has the operation which carries out the chelate dissolution of the oxide skins, such as a cuprous oxide and 
copper oxide, and is returned to activity metal copper, therefore, under rinsing after the activation by the dilute- 
sulfuric-acid solution — it is — a inner layer circuit — a conductor — the oxide skin generated by the front face is 
removed. Moreover, since EDTA is a component contained as a complexing agent of the copper ion in non- 
electrolytic copper plating liquid and it is satisfactory even if it performs nonelectrolytic plating processing, without 
performing rinsing after processing, a rinsing process becomes unnecessary and generation of an oxide skin is not 
performed. A deposit of plating copper is performed by the oxidation of formalin itself by making palladium into a 
catalyst. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on drawing. 
Drawing 1 is the sectional view showing the manufacture approach of the multilayer printed wiring board concerning 
this invention. In this drawing (a), what is shown with a sign 2 is copper clad laminate which consists of a glass 
epoxy resin containing a plating catalyst, and the inner layer circuits 3a and 3b are formed by etching into the 
copper foil pasted up on the surface of the upper and lower sides. 

[0008] In this drawing (b), the primer layer 4, the insulating resin layer 5, and the adhesives layer 6 are formed in the 
upper and lower sides of copper clad laminate 2, and the upper and lower sides of the inner layer circuits 3a and 3b. 
Next, as shown in this drawing (c), it is the short pulse CO 2. The beam light of laser is irradiated in the direction of 
inner layer circuit 3a from the adhesives layer 6 side, and while cutting the non-through hole 7 which penetrates the 
adhesives layer 6, the insulating resin layer 5, and the primer layer 4, a through hole 8 is punched using a drill. 
[0009] Next, as shown in this drawing (d), smear processing and sensitization processing are performed, the plating 
resist 9 which consists of an epoxy resin on the adhesives layer 6 is applied, or the photosensitive dry film resist 9 
is laminated, roughening processing and neutralization processing are performed, and split-fa ce-ization of the 
adhesives layer 6 is performed. And ammonium persurfate (150 g/l) Software etching processing is performed and a 
dilute sulfuric acid (10%H2SO4) performs activation. After an appropriate time, it is 30 g/l. 

Ethylenediaminetetraacetic acid (EDTA is called hereafter.) and 1 g/l By being immersed in a water solution with a 
temperature of 60 degrees C for 5 minutes by PH5 containing a surfactant removal and rustproofing of the oxide 
skin of the front face of the conductor of the inner layer circuits 3a and 3b are performed. 
[0010] Since an oxide skin removal operation will become low at this time if it is easy to crystallize EDTA, it 
precipitates and is higher than PH9 when PH of the water solution of EDTA is lower than 4, as for PH of the water 
solution of EDTA, it is desirable that it is 4-9. Moreover, by the surface tension in a water solution declining, and the 
wettability to the non-through hole 7 and through hole 8 of a water solution improving, and setting up the 
temperature of a water solution among 40-60 degrees C by having added the surfactant in the water solution, 
chelate lytic reaction is promoted and, for this reason, removal of an oxide skin becomes easy. 
[001 1] As [ generate / since it is in the condition that EDTA and a surfactant stuck to the front face of the inner 
layer circuits 3a and 3b after completing removal processing and rustproofing of an oxide skin and contact to the 
front face of the conductor of the inner layer circuits 3a and 3b and atmospheric air which were activated on the 
occasion of migration to the plating tub of non-electrolytic copper plating processing of the following down stream 
processing is intercepted / furthermore, / an oxide skin ] Then, with the non-electrolytic copper plating liquid of the 
presentation shown in Table 1, copper plating with a thickness of 30 micrometers is deposited and the non-interface 
connection hole 10, the interface connection hole 11, and the outer layer circuit 12 are formed. In this non 
electrolytic copper plating processing, if the time amount taken to start a copper-plating reaction on the front face 
of the conductor of the activated inner layer circuits 3a and 4a becomes long, the problem that an oxide skin 
generates again will occur. 

[0012] Therefore, rather than the time amount which an oxide skin generates on the front face of the conductor ot 
the inner layer circuits 3a and 3b. it must manage so that time amount until a plating reaction begins may be 
shortened. Since formalin oxidation reaction of a reducing agent is a rate determining reaction in a non-electrolytic 
copper plating reaction, this is solved by managing PH of formalin concentration and non-electrolytic copper plating 
liquid more than a certain constant rate, conversely, when the concentration of the formalin in non-electrolytic 
copper plating liquid is 3.5 or less ml/I, an oxide skin generates — having — the conductor of the inner layer 
circuits 3a and 3b. and the plating of the non-interface connection hole 10 and the interface connection hole 1 1 
adhesion with a conductor falls. Moreover, since there is a possibility that it may be easy to generate the 
abnormality deposit of copper plating, and copper plating may deposit to an unnecessary resist part when the 
concentration of formalin becomes 5.0 or more ml/l. as for the concentration of formalin, considering as 5.0 or less 
ml/l is desirable. 

[0013] k is the concentration of the formalin in [ in / make into an example 1 the approach of depositing copper 
plating with a thickness of 30 micrometers and forming the non-interface connection hole 10, the interface 
connection hole 1 1, and the outer layer circuit 12 with the non-electrolytic copper plating liquid of the presentation 
shown in Table 1 mentioned above, and / this example 1 ] Table 1 3.0 ml/l The approach carried out is made into an 
example 2. Moreover, let the approach of forming by non-electrolytic copper plating processing of the presentation 
shown in Table 1 be the conventional example after being immersed for 5 minutes with the water solution of the 
presentation shown in Table 2 which contained cyanides instead of the water solution of EDTA in the example 1 
mentioned above as a comparison, evaluation of the deposit nature of copper plating to a through hole 8, and the 
front face of the conductor of inner layer circuit 3a according to a spalling test about these examples 1 and 2 and 
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the conventional example and the plating of the non-interface connection hole 1 0 — adhesion with a conductor was 
evaluated and compared. 

[0014] The deposit nature of copper plating cut almost perpendicularly the connection of the non-interface 
connection hole 10 of 3 hours and a substrate for 5 hours, and inner layer circuit 3a, and evaluated non-electrolytic 
copper plating processing by the metaloscope. the front face of the conductor of inner layer circuit 3a, and the 
plating of the non-interface connection hole 10 — the adhesion with a conductor It is a thermal shock (let 260 
degrees C of oil tubs, a 5 second -> rinse tank, -> 5-second water break tub. and 5 seconds be 1 cycles.) about the 
sample which deposited plating copper to the thickness of 30 micrometers, a trial — carrying out — every 10 cycle 
— a sample — an epoxy resin — casting — carrying out — the front face of after polish and etching and the 
conductor of inner layer circuit 3a. and the plating of the non-interface connection hole 10 — metaloscope 
observation estimated the connection with a conductor. Table 3 is as a result of [ that ] evaluation, and unevenness 
generates it from this evaluation result to the deposit nature of plating in the conventional example. This is 
considered to originate in the deposit nature of plating deteriorating, in order that the palladium which is a plating 
catalyst may react with cyanogen and may dissolve, as mentioned above. Moreover, in the example 2, it turns out 
that a problem is in the adhesion of a non-interface connection hole and a inner layer circuit. This is considered 
because the amount of deposits of the plating to the front face of inner layer circuit 3a is not performed enough in 
order for the function as a reducing agent of formalin to fall by having made concentration of formalin into 3.5 or 
less ml/l. 
[0015] 
[Table 1] 
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(Note) Valuation basis of the copper-plating deposit nature of (1) interface connection hole 11 O: Deposit fitness (it 

deposits in homogeneity mostly) 

**: Deposit **** (it deposits in nonuniformity a little) 

x . _ <BR > witn a bad (it deposits in nonuniformity) deposit the front face of the conductor of (2) inner layer circuits 
3a and the plating of the non-interface connection hole 10 — conductor Valuation basis of adhesion O K : with 
[ a connection ] no abnormalities NG: — a connection — those with abnormalities (an open circuit, crack) 
CO0 1 6] 

[Example] Smear processing is performed for 18 minutes by 38-degree C chromic anhydride 950 g/l. Roughening 
processing is performed for 5 minutes by 36-degree C chromic-acid 20 g/l. Neutralization processing uses acid 
sodium sulfite 1%. 

[Effect of the Invention] Since removal and rustproofing of the oxide skin of the front face of the conductor of a 
inner layer circuit are performed by having been immersed in the water solution of PHs 4-9 which coritam 
ethylenediaminetetraacetic acid in front of nonelectrolytic plating down stream processing according to this 
invention as explained above, the deposit nature of the plating to the front face of a inner layer crcurt improves^ 
Moreover, 37% of concentration is 3.5 ml/1 to the plating liquid of nonelectrolytic plating down stream processing. By 
having mixed the above formalin, adhesion of the amount of the plating to the front face of a Miner layer circuit of 
deposits with the conductor of the conductor of a next door and a inner layer circuit, an interface connection hole, 
or a non-interface connection hole improves enough, and reduction of a faulty connection .s achieved. 
[0018] Moreover, by having added the surfactant in the processing liquid of °W e ™* a ™™f* aac % C ™ '* ^ ™? _ 
surface tension in a water solution declining, and the wettability to the non-through hole and through hole of a water 
solution improving, and setting up the temperature of a water solution among 40-60 degr ees C chelate > lytic 
reaction is promoted and. according to this invention, for this reason, removal of an ox.de skin becomes easy. 
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DRAWINGS 



[Drawing 1] 
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NaOH 
NaCN 


6g/l 
25g/l 
FE12.3«M§g 

30fig/I 

lg/1 



10 [^3] 







mm&2 


mm 


(1) SMSJK^Cl 1<D 




A-O 


A 


A-X 




O 


A— 0 


A 


(2) rt©0»3a(DS 
(n=l 0) 




OK 


OK 


OK 




OK 


OK 


OK 




OK 


NG(5/10) 


OK 




OK 




OK 
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OK : &i8gBfCft#&l, 

ng •. tm^m^K) mm. * 



miSM] * 5 riaaa. 3 8 'com**? v j,m9 5 0 
?/in straffs. aHb&Stt, 3 6*c©?dak 

20g/l -C5^r B W^. 1 %6*ttffi«fig5 

[0017] 

i£<*©3lffi©I£{tfe!iM©l&* £ KtiMffltfiS 5 ft £© 



3 . 5 mi/1 VLk<0**)V-? »J >£jg£3-ti/t t <t K«fc 

©S#&#fc± U^*.&©ea#@64a£. 
[0018]|fc, XZWUCJitUi. l?U>i?75> 
HttK©*ftfflffl[tcisiffigttfilI%8Sttlbft:Ci«cJ:0. * 

jl^^©iltitt*5|S]± *&j£©a@[£ 4 0 ~~ 6 0 -C 
©ffitctssg-r set *u-h&JSSKlfc&*{B!S3 
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